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1 

al'f a — ^fliV^^^^;*^.^ 

t, locD«t^©ifi«i:iWraB«*««|^K<J<^HfPffl 

i©RUdi3»ts* 2 ©tanf^ffl t &tnsi-5*B3:f£ffltf- 

<K®«S±'>^'7 L A 0 20 

i*IiJ^S<J < ifffflfHlt Srffl v ^ThuIE^ 1 *i J; tffj? 2 ©*1 
Effsffi SrtW-f - 3 i t 2 fEtt©<K© 

msxt*v>&&* m&BL¥a>m&* swais^©*^©* 

■T-©a££-©lHlte, mm&*(DM-&-<D*ir~- ^5, 
iMfiS*^ ©3fe-S-©^cB©S7g© 5 <Hlo 
a±©J»f^©»*SrA^J-f 5 £ t 1 




2 . 

-e$g£ l ^ m sre art- s ^ m # * * h \zm *. 

-T^T'fcSr 1***1 iiE*J©<R«#i± 

*#±-c»*bfc*©flif«©5'fe, ^ft< tt>— *©mr 

HfflEmT-©^i-*|-rs^-^^©Jg^ffi^SrA^-r 

^ fa — 9 IcI^m^-tirS fc»©7°ct ^7 AS: 12^ Lfe = 
>-f a-^tt^Bi <0 TtmbKimit* 

flWBlft^ ©«*l-»-i- S at— tf*» & A^-f 

mia»**«fc«oT, rnia*^rt©**< t t-*s© 
BME*ft : f-©*^'a»*i-fi*w*«i»#©«je««i3 <fc 

»*±-C3B4feb*:yj©*«©5*>» il>*< it— 




3 

n * m fi -t s mm t & =• > t° a - ^ t r ng?. £ * s fc » © 

[fi#>gl6] fet)d>i:»fHlt$ixfc{RfflliK^03*-^ 
U 

inaisiiMtaoT, i»E«*rt©^*< 1 1>— io 

If 20 

U 

ayfa-^Srffl^fci'? a. V fa X^jfeo 

[0 0 0 1] 30 

*S±©*^/w£/BV>Ti|fc#©^:|fc£fcrof 5 a. u— f a 
[0 0 0 2] 

[0 00 3] 7*1>V f I3\ SSfifcSffi t UtrottfiS;^ 

(tt± • **f ■ tt* if) fcfUffl LTfTt>ix5 
t, msmau^tt. Mt*:&=>xh (#*j-b#IW) £^1" 
[0 0 0 4] rw^SW^fiKwXgl^i^T, rtV>«) 




4 

[0 0 0 5] mSHft^co^SrfflVNfc^'If-r >-<D&-?£ h 

[0 0 0 6] £¥TiJ v 3^tc (3D) CAD 

(computer-aided design ) -^3 Hffy ^ 
tSVT, 3 D^ig^y 7 h !7iT*>flJffl£*vr^5 0 L 
!&»U r©lfy7h!>i7li < 2&7C (2D) ©Kn 

[0 0 0 7] 3 D««c©WrffiS:*iJffl UfcRW-, 3fc 

©— SB Sr«-*v< s/^ S£ t^J;5 3 Dfeffc©3l 
[0 0 0 8] LfcaSoT, t¥3f5Wit^y7 h!?i7T 

©*fWiB«rJl6*.5*"Ctt\ *flc©JK«Srf^riWSri: 

[0 0 0 9] &&W<Di&mte. ^Xf^-^idj; 9 US 
[0 0 10] 

WWtr»ftt6fc»©¥a] Hltt, 

[ooii] ia«^S3«, fiawct^©****^^ 

[0 0 12] ^Kffl^T-©«^«, #«t-?©tt«S:K5S-*- 
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[0 0 13] A*¥ftllt ^coft^^r^ 

tfJ;/j*»5f;J\ fefrco 10 

[0 0 14] r © J: 5 4iSfitt±^f ai: ititf, SI 

[0 0 15] *fls=05*ffi<Z>««*:^-C*<, *<7> 

MME*. #ffi^#»(£J: 9 1 — htsri*-e 20 

^S£T\ itt«W^Se**f^S:fT5^i:dSnrilB4:*9, » 
«««^>A^*ftt«WfcStbSo 0b^i#©5i: 

[0016] #jx.ff. d i ©AAfsitt, m&-tz>m 

3 (^>A^^® 2 3 I^SJ-JCS U |E»4MB: 2 £ JHftt^rt^a 
4IJCPU ("J^ffliJiSSfi) 2 1 k^^D 2 2tZMJ& 

t> sait^a 3 ^ y 2 2 jciaws u 5 &m 30 

[0017] 

*g-C#3o £<0fc»fc#R*ft«£ Lttt, Dc© J: 5* 40 

(2) = ^~~#±<DiRmvtmz&^T, *%$mR<o 

[0 0 18] ##WK*5^T«\ &mmBr—7£(DB 




6 

tt^— ^ir^W (Virtuaclay) irPf-S) £S^5o 

fiS«r±^tt<z>3E{kS:V5 3.^— hi~5o B2it r 

[0 0 19] gUid&l^T, = >-fc 0 A--^±<Z><EBlffi|!iJ 
1 1 i^ffif wf 1 5 tt*«fe<^3E^d> fefig 

3^e><s*ffiwi i ^«o»« a^A^j u ®^ 

[0 0 2 0] hkte, h^r^^n 

[0 0 2 1] WtfiAASi l 3 fcjc, ^ W 

1 5^^«^ic:AnX^^^c^^ffi^^A^-r^^ET*$> 

fc* «ra*«ffi;*j3SBi 2W\ JpxSixfc^— ^-r^^ 
>f 1 5 0®«*S:ttJ^SigB"C*>!9, 2D/ 

3D**asa, ftMta^agB, ^a^ssB^ffl^fon 

[0022] 2DWyr^^fV^^}t ^Jx.tf-^ 

«1ft#-C<Z)«^ ft^ft* S: pftB^i" 5 3 DfiSir 

[0 0 2 3] ^jA*»fitt, ^J^ti, Jg^iv^^ 

1^^^ (gimbal) ^^^IfiifeSrAttT^SrA^i-S 
3SST% Jg5fe^figSrA^i-6 3 Dffifi-fe V^-i IT 

wtiB&m<omfo<Dm ^^mm^mm^^m cz> r t opt* 

[0024] t/TSii Ltii, mft<07*x? h yrfm 
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[0 0 2 5] s<— $ wr comWh * WKWfcttKS: 

flUoTT385I^So J:9*#WU:tt, W»flMBA*»B 

1 3^6>J&»SttS»fHMBS:. l l fc:*5#5 

AMI 2^r^bT/±iA-r5o 
[0 0 2 7] ^<D£ #±<Ds<— f-Y 9 Is 

[0 0 2 8] #^Jfe^ffi<zv*— ^ ^ W ^fAft 

h) i£j;9 3g3ii*n5o ei 3 totfimmmmmz. cpu 

(**&3S3£B) 2 1, ^ y 2 2 , AAM 23, a 
timm 2 4 , ^£&IEt«£B 2 5 , ^ffiBtb^B 2 6,* 

2 8 J: 9 Sv^^£ttTV^ 0 

[0029] CPU21fi, ^^ey 2 2i^ftJWS*tfc^ 

^i"S 0 ^^y 2 2£LTJ3:. #JxJiROM (read o 
nlymemory) , RAM (random access memory) 

[0 0 3 0] A^S£B 2 3 tt % EI 2 <z>*J»1ft«A*3£fi 

^A^f-fflV^tb^o lU/j3£B2 4f*. H2<Z>A&flNR 

[0 0 3 1] ^SPffi«$Sfi 2 5 W\ 0fl*Ji. AMUt^ * 
^3£fi, StT^^SSSB* JteJKftT 5 ^;*^ (magneto-op 
tical disk) ££fi^Tfc9, ^n^^^-^SrftfiF 

[0 0 3 2] jKttB«b3£B2 6tt, PTttEtHK^ 2 9 «: 
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9£LT«\ y^U^-K, 7Ds/fc*-f^^^, CD 
— ROM (compact disk read only memory ) , Jtx <4 

[0 0 3 3] ^ M7 — ^g5)RKfi2 7f*, LAN (lo 
cal area network) * ^<Z>ffiK<Z>iIff * y YV — ^ fcljR 

10 fitt, *y M7 — ^Saft36fi2 7^U, *^h!7 — 

[0034] m^, ^4&mm>-r&±xMm 

ftvfrjfett, &<D2^<DXmzmm,£ftX\t^&o H. J. La 
mousin and W. N. Waggenspack, Jr. , "NURBS-Based Fr 
ee-Form Deformations, " IEEE Computer Graphics and 
Applications, 11, pp. 59-65, (1994) . H. Qin and D. T 
20 erzopoulos, "D-NURBS: A Phisics-Based Framework fo 
r Geometric Design " IEEE Transactions on Visual iz 
at ion and Computer Graphics, Vol. 2, No. 1, pp. 85-9 
6, (1996). 

(2) »mt^5m&&m^i±y y * K^yvu&sjfc 

IH<t^i^TV^S 0 A. Rappoport, A. Sheffer and M. Be 
rcovier, "Volume-Preserving Free-FormSolids, " I EE 
E Transactions on Visualization and Computer Graph 
30 ics, Vol.2, No. 1, pp. 19-27, (1996). 

(3) M^^WJtSrS^i-sBS^, &&mmfdttxte 

V>5 0 A. Varshneym, F. P. Brooks, Jr. and W. V. Wr 
ight, "Computing Smooth Molecular Surfaces, " IEEE 
Computer Graphics and Applications, 9, pp. 19-25, 
(1994). 

(4) A^»«^T^«tt©&5«*fc*?KS*S8SO 
40 M^ttfSL, ^o, »ife^b^«cr«miUT. 

#COl£iSfcl-fB^£;ftT^£ 0 K. Hirota and M. Hirose, 
"Providing Force Feedback in Virtual Environment 
s, ** IEEE Computer Graphics and Applications, 9, p 
p. 22-39, (1995). 

(5) ^/>?x^ hMO^yt-^s/i/y/liJ:!), 
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^^rn^msm^^xm, PP .405-408, (1992). 

s*vc^a 0 JEW*— &*ft*5, ^-ft^yry 
t* -< • yy h^r, " *£ttiK£, te«s*s^<z># 

ft, b i t pp. 132-142, (1994). ^(Djtmz 

[0035] 5»J^Lfcfi«fi, ^-r^W 

[0 0 3 7] ^-^--r^Wfi. /hSftStfr^SC^i** 
[0 0 3 8] *»^tt«fB«j*iE«S:«A.-C* 

[0 0 3 9] B4H ^ ^ W Sr«|j*i-S«^© 
JSIX= (x If x 2 , x 3 ) Sr*rt*5o ^LT, *<Z> 
[0 0 4 0] 0JxJi. *>brtftl©JB3 2tt, ^ (Core) 

(Interaction field ) k WSJx, 5¥tt ^4*14 £ V ^ o 

[0 0 4 1] r?>£ 5*i5««Kg3 l K*5v^-m, i9 
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*>, \iL<Dm.^(Dms 2t^tt«A-*"5r i:dST?#*V\ 

[0 04 2] fi®31 |2lW9f+»tbiX*SWEHfc3ffi»ftJ 
tLTSl^n, §1*. «A*Jfci:v^fc 

10 5o 

[0 0 4 3] «^rf, ^l^i^^i^Sl^oJ:) 
[0 0 4 4] r*ue><D*5lfPffl^J:53»i*tt, SMSl-i' 

20 fit, @V\g^i^ifi#fl|ig3 lSrRH-LT, *Comm$:7 

jy^v k lt«#lt*5< r *as-c#-5 0 ^-r^^y 

[0 0 4 5] H5d*e>ig9*t?S:#flaUft^b, 

»»*f^«Ji J: 5 WWSfft^— 0*»©e»Sr* LTV ^ c 
HSd&^x, *&^p<£>f4g£*x = ( Xl , x 2 , 
x 3 ) iu 3|ft^ P(^*f"rs»S6tRm4-^^ h/VAX- 
(Ax,, Ax 2 , Ax 3 ) ^SSSilSt^ttSo 
^otti*»»fi:J:5tt?P©»i!S©ffilx' tt, 
30 X' =X + AXi^J: 9fffW**bS 0 iffi^p^s»i!ii-5r 

[0 0 4 6] ^Q^fiS^Y= (y 1( y 2 , 

y,) ^-T^o X^Y^ilXYC^LT^ h/U 

Y=Proj (AX, XY) £-f-£ 0 ^C0-<^ h/UAY 

^PO^lfct^P^Q^tb^^ffiS^, Y' =Y 
+ AY = Y+Proj (AX, XY) ^/^ 0 WRC 

[0047] H6«, &mmmztt'tz>%L*<DW\± ( P i 

asticity/elasticity ) \^tzLi5:®§<D$}%z%:7F LTV^ 

tt\ 3LV^fflSf^ffl«<^SASrfFi-dS, J: 9 rt«fP<z>«<z> 
«AttW$*v\ »»Mkm^J:0«A$n53K*S:P. 

[0 0 4 8] 2o<^t£^G9 4 3 'frX, Y^r^^tE^^rPQ 
50 3K-?Q<©*dS3ffi^PO«^Q-»PirrRl^ r fdrtm 
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ALfcf^ Jg^^^Srcp (0<cp<1) fcL 
T, ^PStQ — P^lSlCc, r f£tt^!K)£-fr5 0 * 
ft, iST-Qtt. il3&#»&c£rc 0 (0<c„< 1) t L 
T\ P^Q^I«3(c:c 0 r ^ItJfLM^tU, ^COQ^P^f 
ft<D&mmii r - c „ rir*-5o ^COSS^ S^P© 1 ? 
-frXhfcx' <z>{£ttlO£i& U i&T-QW'F'frYfiY' 

[oo4 9] *^c, B7B, temmmz-MTzm+vWi 

tt (viscosity ) fcrnLfcifi^co^fc^L-O^o & 10 

v>st-rs 0 «c-T-p**Q-»p^tr fcwtb-rst, 

ttS&flMfc&d, (0<d Q <l) tit, *S^-Qf*Q 
— P^fllzid, r«tt»»-T5. *©*SJft, ^P© 1 ? 
-frXttX' C9{£B U «fe J FQ03'f'L>Yf4Y' 

- © J: 5 &#UWI- =fc «J ICt-f-IB©**^* 

[0 0 5 0] 0 5(r^bytJ;5^®)^^«>S*l^> S 
StLT^5^Sr^ffi$*5<t5^f^t^-C , fc^>c 20 

[0 0 5 1] H8I2, tt^©5l**i*sn;:j:5BSSBlcT- 
RUSrXtU feT-P{-#^5^»l£fm^ h^UAX 
figX' X' =X + AXia «9#X.^tU"5o StT-P 

^ift-rsrti-.tt), PKi&ftfebTv^&T-Qte 30 

[0 0 5 2] tfQ©fiIS:YiU XtYlr^Ii 

^^Proj (AX, XY) t-fSc ?l 
^fi]/55b^<fc5^S)a©^iiS^ (transmission efficie 
ncy ) &c T tLt, i&T- Q co^tb-s ? h/t^Sr, ^ 1- 
/WAY=c T Proj (AX, XY) ftZ><, LfcriSo 
T, S^P^illff^fi^QOSltrofiili, Y' 
= Y + AY = Y+ c T P r o j (AX, XY) i:*S 0 

[0053] ^Sbftweig^ c,ii, m 9 l-^i" «fc 5 

SSS-rs rim S„ r co J; 5 &3l#fijtfs L©«»j«r 
[0 0 54] ^ W SrW^-rsiR^^-©^ 
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[00 5 5] &R»c^*2S»t *v>»f^t Ltli, «*. 

[0 0 5 6] fl^RSrajflsS^fci^r:?^ ^/W8k\c 

J: S v 5 ^ ;* ^ K*t LT#J <9 3 T btvfc 9 15. 
[0 0 5 7] iifl|f©lftfP©ttH-C, SBB«r»*i- 

[0 0 5 8] ft^co^MIB 
[0 0 5 9] ASrffiffl LT, tt^HI* 

<R3BKi«Att (»i^> «, mmmvt(omw./mM<vfz. 

fcfeJCfflV^tbSii*!*, = (finisher) t 

Witt, ^flsWidtt, ?&7<< /is f y v 

[0 0 6 0] $ l-ififfl $H6KCa4to9^AI 

[0 0 6 1] »^*«-©*^MM^t»»H»f^W:, 
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[0 0 6 2] 01O©»^*ffm tt^-^L, R£r 

cOf^LT, HIl KDft^U^tt, «HF*&L, Rf* 

v\> ^fee>o»^t>, *t^«<D*H^ ft<z>3EMf»f^fir 

[0 0 6 3] r*Uw*fLT, tt^***5MW-r&»£> 
f3, Hi 2fc*-f 5E^**3&*2oK±<0«5>* 

[0 0 6 4] r^J:^!-***!*^^*^*^^ 
tttt»©t>©S:*Sfflt5rt*"Ct5o fe-T-*^ 

[0065] ft^att^<^tfw*5j:v J ftiR«as^^y^' 

f^&fBte;, Jij^cT) "Computing Smooth Molecular Surface 

s " {biases ttTu^d^ 

[0 0 6 6] fi^^^lR^s^jfe^Sr^rr 

[0067] *£tc mm&*(o&&(o&j&i¥m\z*tirz> 
(«:*) , ftmfotttzikfflBtniti&to 

[0 0 6 8] RfP«o*«^ie&»*tH|[^iSi: Itlt 
*#BH-rS*JS6*fcSo £<Z>»£\ *S:ffl-r. fi«:*{b 
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(r*) «rta^i-s*ir^Rf^ffl3»*>& 

[0 0 6 9] *fc* «^<b¥*S»«Kk<* h/K «*tt* 

[0 0 7 0] #ct-. Hi 3d*e>ia2 l *t?Sr#RHL«dS 

10 *y#m , V$>Z>o Bl3^fAtt, E!3i^L^i 

±5****D!a««Srfflv^TJiaSix, A*3£g2 3£ 
LT, 2D/3D^yf^^f^^ (PD) 4 
1, 7 s — 9?*— 7 (DG) 4 2, *5i^A*fi« 
(FI) 4 3£r(S;t, fflMi2 4i:Lt N 2D/3D 
T^^^W (DS) 4 4, ^>f:/U— (VB) 4 
5, *5j:tjyjlitfjS* (FO) 4 6^<S^So 
[0 0 7 1] 2 2±L\a*y7 hV^TlZX 

9, 2D/3D/K-fVf^^/fVM^^ : eT^ (P 
D' ) 5 1, -7= — #Jfv — rf(D^ : f)V (DG' ) 5 2, 

20 ^A^SI^^fV^ (FT ) 5 3, yfr^ls—ts a lss< 
^;V(0^r^ffV (OP' ) 5 4, y'i^ft^T^^ 
7=71" (GS' ) 5 5, Wftf^rVv (V 

C' ) 56, 2D/3Df>f^/WOTfA' (D 
S' ) 5 7, /^^V-^OTfA' (VB' ) 5 8, jo 
iW^ttl^SSJlco*^ (FO' ) 5 9dS^Stt5 0 
[0 0 7 2] PD' 5 111 PD4 l^bAAShfctt 
i^OP' 54, DS' 5 7, *5J:^VC' 5 6 fcfi 
X, DG' 5 2ft DG4 2^bAASftfci*S:0 
P' 54, GS' 55, DS' 57, ifcJCt^VC' 56 

30 fdfcx, FI' 5 3fi, F I 4 3a>bA*£;h,fctf*RS: 
DS' 5 7:&£t/VC' 5 6^tex.S 0 OP' 5 

4fcfc, PD' 5 1, DG' 5 2, joJzT^GS' 5 5^^> 
gttE*ofct»$RS:D S' 5 78±tJ«VC' 5 6t:fei, 
GS' 5 5f3, DG' 5 23&>fe£t*Sfcojfcfit««:OP / 
5 4*5<fcI/DS' 5 7|:^5o 

[0 0 7 3] VC' 5 6 te, ^^-7=7^^^, fifcfp 

gytim tt^^J* (create) , SmB* (discar 
40 d ) , 3E7# (deformation ) , @^ (fix ) , 

(unfix ) , ^VW-T^fc (group ) , ^/U— ^»|» (un 
group ) , (translate ) , HKs (rotate) , JX^r 

*— /HScSl (scale ) , &W$;^$L (surface generation) 

[0 0 7 4] HL^-QifSLkl** Sffc/^tt^Sr^-rsSftf^ 
50 BS^**f^Sr*i-- 
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15 16 
10 0 7 5] V^-^ittii, 2 oJJt_b<D*ST-;|ft 

»*, 1 ~o(D®.^M-e?% 2 o«±©*£-te#«H-51ftfls«: 

*-r. it, 

[0 0 7 6] ^-/uirLTtt, ^-7°'ft;*3J;tJ« 

'So 

[0 0 7 7] VC' 56*1 PD' 51, DG ; 52, 
FI' 5 3, *5j:tK)P' 5 4d»feStt«tofc*«^S* 
P (t s ) = {..., Pi ( t s ) 

err, p, (t s ) fi f-v^y >-^B#^jt s i-*5tt 

SiSB^JRH 1 (i=l, 2, 3,...) 0*>'CM£B^ 

Pi (t s ) = [x, (t s ), Yi (t s ), z, (t s )] T (2) 

istt^o »*, tt^^ttHissEfb-ra^tt, *^e>a» ★ (p (t s ) ) ^isai^tt^o 
^»fp^fTt>nfci;#T*>5^"c, t s tim 20 [oosoj^e^MQ (t s ) ^ov^ti^ 

P (t s ) ©^jKSr^-r&ffittt, Surface* 
Q (t s ) = {..., q, (t s ) 
irffiSBSit, ^VBORfeS urface (Q ( t s ) ) 



i^rOP' 54, DS' 57, VB' 58, tJitfF 
O' 5 9i£fcx.£ 0 
[0 0 7 8] DS' 5 7tl PD' 51, DG ; 

52, FI'. 53, OP' 54, GS' 55, &£TfV 
C 5 6^bSfrtStofcffif«^a<5#, DS44M^ 
S:**S-fr, VB' 5 8(1 VC' 5 6^««of: 
tiMBK*^** VB 4 5 FO' 5 9tl V 
C 5 6^e>S^»ofc«ai^S-^*. F04 6^W 

[00 7 9] VC 56 fcltSV^ #JxJl HI 1 4 

t<t5^f w^fVwe^^p (t s ) 

II iSfe^J; 5(-fsai^^^o 

PiU (t s ) , . . - } (1) 



h/H*3 2fc7c<^»S:*"t*t^i:i"So Bl5tt, 
P D 4 1 (DM <h D S 4 4 <7)Mt§}<£>ffl%:7f< LTV^ 0 
fl tfdS2D*fcfi3D<Z>PD4 1 Srtfcf^UT, ffi 

^nMx pd (t s ) t^ffl^^ffl^^fiix 

pd (ts-J coffifffSrA^Ji-SS'&Sr^^.So PD4 1 ^30 
Ax' pd (t s ) =Ga in (Ax' pd 
G a i nttjg^*|||*"T?& t), Offset^ 
«*T?S>5o Ga i n©BB*»tt, SWfcJ: 0 *«> 

&o x pd (t M ) t>*fc. (4) ^t^iat, iR 

Apt (t s ) = A x ' (t s ) , 
V i , I x ' pd ( t s-i ) _ Pi ( t s _, ) | < r , , 
Pi (ts-i) ^P (t s -i) 

::t, A Pi (t s ) fl ^ffi^^ft^ h/^S:* 

U Pi (t s -i) H ^ffiffiTOB#*9 ts-i t^*3^Sffi 40 

^Nfe-^P (ts-i) 0#ffi^(Z>tett«:3rt*o LfcaSo 

T , x ' pd ( t s-i ) 3&s«Slf^ffl»rt^AoTV^SJ:5 

jfcffi^co^s. F/VAx' pd (t s ) <£>f£/B£:g:tt 

[0 0 8 3] #:fr, VC' 5 6H *^e>tt^?gT/^ 

a Pi (t s ) <d&w*. (t M > 

S^^^r, »M©8?I*P (t s ) ^^dc-T^o -t 
UT, ftlR^rii^U— v'a VSrHtTLT, S u r f a 
c e (P (t s ) ) *£j£U *<Z>»*S:Hi*rr5o 50 



q w (t s ) ,....) (3) 

[0 0 8 1 ] #»f^B#*J t s KSsttS^ h/i-A x 
pd (t 5 ) fcAtitSftZk, PD' 5 1H ScstKiJ: 
9, *frb&*7 f A'<Ol!tn<0&{iL'<jr F^Ax ; pd (t 
s ) ^SC*"rSo 

( t s ) ) + O f f s e t (4) 

♦ [0 0 8 2] V C 5611 Ax' pd ( t s ) t 

x' pd (t^) tcS<5#§E?g^^i^— ^SrHfrL 
T, «tfP«*P (t s ) SrSe^-TSo roi:*, PD' 

(5) 

[0084] DS' 5 711 Surface (P 
(t s ) ) <Dmm\Z.m^$, t©/57^y^f^S: 
£ricU DS 4 4C0HSKJC**-t-S o ^15X11 H*#J 
t M l-*5»t5» : F*-&P (t s J ^*tt*s«$*tT 
V^Stf* &T;ffc^P (t s ) ^tfc^lcLtg/T^ 

[0 0 8 5] ^i^, B16H DG4 2±Km%£tlft 
VB 4 5£>098r*LT^5 o VB' 5 811 VC' 5 6 



^5>tt^*^P (t s ) ©flMRfcSttBtO, DG' 5 2 

«W«x' ^ (t s ) £§:tfi&5o rrt\ k = i, 

2, 3, 4, 5, 6, 7, 8, 9, 1 0 T*fc 9 , k = 
1, 2, 3, 4, 5«fc^O#JB^3S*$ixfcVB 4 5 
t-*tl£L, k = 6, 7, 8, 9, 1 Ott4r#<^>#»^3£ 



(10) 
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f$ti^vB4 5i:mt5o tit, ^tLbcomm^ 

fi»7*-*8:*i1»*v k (t s ) 5 * 

v k (t s ) = v k (Zi | Pi (t s ) 

V i , I P i ( t s ) — x 7 ^ ( t s ) I < r , , 
Pi ( t s ) <E p ( t s ) 

r^T% I Pi ( t s ) -x' ( t s ) I Pi 

(t s ) t* f fck (t s ) (Dmmzmv, Eiii -r 

^T^ffi^^BB-TSIftjftSr^-t-o t^^t, V k (t 
s ) H #eftVB4 5©{R«W*ffi«£s>Ws>ffilBI 
«fn^°7^-^i:«SSatfi^, ^<7>H5 10 
*»tt**KJ;9ft«)6ixSp x' fck (t s ) 

B4 5WCOV>T, v k (t s ) ^ffg:^tt, -£<£>ftil 
<Z)VB4 5(^O^T[iV l (t s ) liOfeHg^^o 
[0 0 8 6] r. 9 LTlfg^^af-^V 

k (t s ) fl 4VB4 5i:ffl*$tit, *tb%MW)£ 

F k (t s ) =F k (£, | Pi (t s ) - 

V i, I Pi (t s ) -x 1 , k ( t s ) | < r r , 
Pi (t s ) ep (t s ) 20 

F k (t s ) H #tt : fi^^4 8(OfiS 

fc, x 7 f , k (t s ) dH^tLd^ffi^tasf^fli*rt 

I^Aotv^ J; 5 >fc^wW4 8co^jc:ov^T, F 

k (t s ) dSfh^Stb^ : £<DltiL<Di?Zss</l'4 8 IIO^T 
liF k (t s ) (iOCKJWo 
[0 0 8 8] r5ttH'Utl^f-^F l (t s ) 

H ^y/^4 8{^^tit, Jg^l-^^-^x.5o r. 
coJ:5^FO / 5 9JJiJ:ixtf, ^Effl■ffi:#{^*5V^T, 3E?I? 30 

a Pi ( t s ) = x 7 «, ik ( t s ) - x' 

V i , I x ; a, (t s ) -p, (t s -i) I < r ! , 
Pi (ts-J €EP (t s -,) 

x 7 „ (t s ) ^Sf^fflSrt^AoTV^ 

J:5*«ft^** s > »»K<^b/i'Ap, (t s ) «£o 

A Pi (t s ) H x 7 (t s ) £x 7 (t 40 
[0 0 9 1 ] Kk\^. VC 5 611 &:#>btlf^MT/l' 
A Pi (t s ) (D&W&s «L*Mk&P (ts-J 

sets*, jftf^ft^jffi^^p (t s ) Sr**-r5e •* 

IT, &JBI*ric^U— >a ^SrHfTbT, Su r f a 

ce (P (t s ) ) «r£j*U *0>*««:Hj*rr5o 

[0 0 9 2] DS' 5 711 Surface (P 

(t,)) tx' w (t s ) (omm\z-m<$$, 

^9 W k^O^f^-J^ y$"f— ^£r£l&U DS 4 4 50 
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-x' d ,. k ( t s ) I ) , (6) 

[0 0 8 7] B17H FI43^F04 6 

ia5^Attiyji£B©fi»JSr*bTV^5o FO' 5 9H v 
c 7 se^&tt^p (t s ) tDltm&stftftv , f 
i 7 5 3d»fe ; e7 ? /K?5lftff{c:*3tt«k#aojffi«fi»# 



(t s ) Sr*^8t5 0 x' 



(t s ) H ^ 



Atttfj3£«4 7©i;y^4 8<zH£ff**U k = i, 
2, 3, 4, 5ttfc^#»3fe^»lSL, k = 6, 7, 
8, 9, 1 0»±*#O#JflJl*tlS-r«o ttt, **U6> 
*7*-^Srai-H*F k (t s ) 



-x 7 f . k (t s ) I ) , 

★ [0089] 



(7) 

18H DG4 2 (DM&tfLsX^^ 

5, k#a©-fev^tt«ffiaitt, x«,. k (t s ) irIE 

!&l^X&:bbbth& 0 DG' 5 2(1 DG4 2^?)#»ff 
BSWKJsttSx^ (t s ) co1»««r$*tBt5i:, 

(4) J Er*tbS:*7*A'Oltt#OJS«W 
«x' <.. k (t s ) vc' seiDS' 5 7 

[0 0 9 0] VC 7 5 6H x 7 

(t M ) , x 7 fak (t s ) icm-mm*-^ 

-v-aVSrUff bT. «tfPft£>P (t s ) SrjE^rSo 

DG 7 5 2^)A^ftLT, #C<Z><fc5fc 



d*,k ( t s-l ) j 

^1 



(8) 



i 8 -en b5*j ts-i K*3tt£ffi 
(t s ) t¥o?gttt>P]«j2:b 



t 5 i^ssttsffi^a^p 

[0 0 9 3] 'fct^ B19H ^AW^«I4 7^^ 

&A;*rr509«:*bT^5o fi 7 53H /jAtayj3S 

14 7;$>ibk#B^ffiltf$Rx f , k (t„) A^ 
£^*:^-<^ WW in , k (t H ) SrS»t»5o x, (k 
(t s ) H BHtlBW:, AAffi*Sl4 7©^ 
8coffiaSr«U fin., (ts-i) fi, *<£>ffi« 
^*5V^TA***Xfc^lSr*i-o FI 7 5 3fl (4) a 

^liat, m^^^fvwttfoix' f , k (t 

s-i) , f r i, k (t M ) (d^b, VC 7 5 6(d« 

-To 

[0 0 9 4] VC 7 5 6(1 x 7 

U (t s ,) , f uk (t s ,) t^S^t^^ 



19 



l/— ya^fftt, S^P (t s ) SrSE»i" 
£ 0 r<^^#, FT 5 3 <DAf}^Wt<z t IT, 

Api (t s ) =D i sp 1 acement 
I x' f , k (t w ) -p, (t s .,) | < 



(10 

(f ' in . k (t w ) ) 
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(9) 



V 
r i 
Pi 



(t H ) 



10 



20 



P (ts-l) 

x' f , k (t„) fflSffffl8rti:Aot 
J; 5*ffiT^*a s . h/WApi (t s ) I- 

h/WA Pi (t s ) fa, f' it , k (ts-i) S:/<7^- 
^^-r^M^CD i s p 1 a c erne n t d J; 9 ff^ 
£ 0 Displacement <Z>B8«3Kfci\ H»^<t <9 

[0 0 9 5] #cfcl % V C 5 6 iS, fe*Lfc£7#T/l' 

A Pi (t.) of?S*£, m+M&P (t s . t ) 

*«M*<0«^H*frp (t s ) s:^j«i-So * 

LT, SI4^V-^3VS:^fTLT, Su r f a 

ce (p (t s ) ) s:£j*u ^(omm^mtf-r^o d 

S' 5 7(1 Surface (P ( t s ) ) 

D S 4 4 <^lljffii^^^i-^ 0 
[0 0 9 6] B2 0ft DS4 4©BB^$*S 

Ixfc^^v'a W^Sr* LTV^5 0 OP' 54C 

[0 0 9 7] 0 2 0<7>BBffi{^H is a 1st b 

T, CREATE, DISCARD, BIGGER, S 
MALLER, GROUP, UNGROUP, TRAN 
SLATE, ROTATE^^g^Jtl, ^ — 
fist LT, MARKERS F I N I SHER^SI** 

AFFECT, UNA FF^ 
Group ( P ( t s-, ) , Q (t w ) ) 
= {P (t s ) , Q (t s ) } , 

P (t S ) =P (ts-l) , Q (t s ) =Q (ts.,) 

rr-e. Groups, ^^hntim^m^^-^ 

0er&mM¥T*ib9, 7 As— 7 { P ( t s ) , Q 



30 



^ECT, ELASTICITY, ^oiOT I SCOS I 

[0 0 9 8] CREATED DISCARD, BIG 
GER, SMALLER, GROUP, UNGROU 
P, TRANSLATE, ROTATED -tfrb-CTV 

(Dv'h, TRANS LATE^ROTATE {CloV^T 

fa, zti^ti* &m<Dfo%kmfcM<DfaZi>W7F$ti 

So 

[0 0 9 9] £fc, AFFECTS tt^cO+BSf^ffl* 
^>¥Sri i:*<OffiKcoB»^CffiV^fctt, UNAFFE 

CTlt Sf©tt©*Src fc*<0ttK<0»!3£fcfflv^ 

E LAST I C I TY^V I S COS I TYfS, 

[0 10 0] a-f^PD4 1 ^/cfiDG4 2£rffiV^T 
«B«:Ji^1-5£, OP' 5 4lt PD' Sl^fcx' 
pd (ts-i) £rStt&9, DG' 5 2^6x' (t 
s -i) SrSJtStSo ^tt, x' „ (t s -,) 

x' dg , k (ts-i) a*. mm±<o^?tbfa<D&Biztti& 

^l-JSCT, vc' 5 6Ml^Mtl)o 
[0101] m%-\*. GROUP^ffiSSlxSi^ O 
P' 5 4tt, |g^^tbfcfe^*^P (ts-i) . Q (t 
s-i) <£>1it#£rVC 5 6j&>£>gtt#*K »:(^J:5*iSi 



(t s ) } <Z>1#*tt\ VC' 5 6{tW^SttSo 40 (t s .,) } 0«VC 

a^Hfr&P (ts) irQ (t s ) ttioo»ff»* ★ 5*»»SrfT5o 
UnGroup ( {P (t s -i) » Q (t s -i) } ) 



(1 0) 

[0 10 2] UNGROUPtf«SSMi> O 

P' 5 4te, Jt^Snfc^— ^ {p (ts.,) , Q 

5 6^(bgtfl&9, ?k<D£ 



= P (t s ) , Q (t s ) , 
P (t s ) =P (t s -,) , Q (t s ) =Q (ts-i) 
^^T% UnGroup^ ^&Mf& 

(t s ) , Q (t s ) (Dffim^ VC 56\cm£liSft 

meta. ^t-*^p (t s ) to (ts) hs»j* * 

Translate ({..., pi 

= {-.., Pi (t s ) , . . . } 



(1 1) 

[0 10 3] £fc, TRANSLATE^ffiSJftS 
t, OP' 5 4H ft^Sftfcafcii^ h/^xc t-J:6 

^m>t^<u—u3is(omn^. vc 5 6i^it^ 0 

^tb^SttT, VC 5 6f£, *<^«fc 5*iS*&fT5o 

(ts-i) ,...), X c ) 

(1 2) 



(12) 
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Pi (t s ) =Pi (tw) +x c 

r^-C^ Translated, ^ffi^OffiBffiW P i 

(t s -r) h^Xc^It^SS^T^^o 

[0 10 4] ROTATE^SSStlSi:, O 

Rotate ({. . . , Pi 
={..., Pi (t s ) , . . . 
Pi (t s ) =R (0 C ) Pi (t s -, ) 
^rT% Rotated. ^St^ffilBffia P i (t 

R (0 C ) SrSHti-SJSiW^fcSo 
[0 10 5] B I GGER$fdj:SMALLER^ 

Scale ( {. . . , pi ( t s -i ) 
={..., Pi ( t s ) , . . . } 
Pi (t s ) = d i a g (c) pi (t s -i) 
r^T\ Scaled, *ef©figi«p 

Mftfmd i a g (c) sranc-t-awji^-cfcSo 

[0106] #:(::, B21tt, t^U- ->3 >^S:^^/> 
S' 5 5d, DC 5 2^fe*"fe^t^ffi«(^«BS'lt« 

{ ■ • • i X ' d*. k ( t s-2 ) t X ' 

(ts-j , - . . } srsitEco, *<Dmm*ni£ 

[0 10 7] ^^^/^-^d, — ^rartt-*5^ 

^^x^-W^, El 2 0JJi^L3fc#p«^^— «B 
(Ji*fJSi-S^^ — ^SffiS$jxSo GS 7 5 5ft £*x 

[0 10 8] JSIHftdS— ^«£Jl±-C&*T,tf. ^.^^^.^ 
W"t\ DS' 5 7d, ^t^i^^ft^Bi^DS 

4 4(OHaffK:S7i*"t"<5o 

[0109] rcoi: 5 *3lJfc^iS<^— ^-^wf 
Tf7*j x^isj <Dt&itmz£<>xfflm&$:VtX\t^Z> 3 D 

iSfSloofc?, ttlAKItLt, ^yKv^yhf* 

<5q 



22 



* P' 5 4(t Jg^^HfclHlte-<^ W^0 C ^££0*5*- 
*<l>>—iS3ls<Dmft&^ VC' 5 6trflS«-rS 0 ^tv^ 

gtfr, v C 5 6ft 2fccDJ:5*S3S£S:fT5o 

* 

(ts-l) , . . . } , 0c) 

} (13) 

v&itfimfeZfrzb* op' 5 4ft m^tiitm^ h/u 

5 6K#tig-r5o ^*l£§:ttT, VC 5 6ft 



10 



20 



30 



40 



50 



. . . } , c) 

(1 4) 

[0 110] Sfc, «6±OJ:5**fN«S:*?iU 
4»&*«Wfc:£tf^5«M&«:* »*<z> 3 D CAD^ 
3 vf? 7 >c ? *<d79 M ^y—A'b LT»Pf 5r 

[0111] @2 2^bB7 8*"T?Sr#Hab3&35S 

3GDPD' 51, DG' 52, FI' 53, OP' 5 
4, GS' 55. VC 56, DS' 57, VB' 5 
8, *5<£t5FO' 5 9<D*tl?tL\Z.tttS1rZ>$-7iSzi# 

[0 1 12] H 2 2d, r<£>J;5*'*— ^-Y^ wfvo* 

^TAft gl^tlSi:, ^^E-y 2 2Ji^*5V^ 

-hiK©**^*^ bSriBBbU *nb«r^yt-^ 
2) 0 

[0 1 13] *zf*J=.# h^M ^t-^^glft/cS^ 
d, ^i? — ^^l8"TS«!ffflSrfTV^ (-Xr^^S 

3) , *zfi?=.# h^rtffl#tffi*H«fLT (^fs'^s 

4) , ^x^J^T^m^SA^Snfc^^J^iWiE 

yjSixSS-e^-^y^S 2JK»©»a«rfi : 5o * 

§(fLtl/>4V^ft ^x^/^S 5<^#i3l£rfT5o 
[0114] 023ft itrf*J^9 hBBt2:*5tt5p« y-fe 

^v?*^ hd, ^ V ^ KHfTSrftS-TS^ s/ir — e^SriB 
illbfc^ Uf^Sl 1) , flp«ttffii:*5 
l 2) 0 

[oii5] smffluo^-^^^^ hd, ^ 



(13) 
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-^*if«)rt«fMfttBS:J5»r-t-5 (^f^S2 3) 0 -t 
9. *rfc** yt-^lot^x^ M^EiSLfcO 



24 



* [0 116] iJimfflJ^^*^ hirSffft'J^^^^ h 



[F I' 
[OP' 
[GS' 



>>DS' ] 
>>DS' ] 
>>DS' ] 
[VC >>VB' ] 
5 



[PD' »VC ] , [PD' »OP' ] 

[DG ; »VC' ] , [DG' >>OP' ] 

[DC >>DS / ] 

[F I ' >> VC' ] 

[OP' >>VC' ] 

[GS' >>OP' ] 

[VC' >>DS' ] 

h<Djr-7is^? ht, il3(Z)PD41, DG42, F 
143, DS44, VB45, j3irj«F04 6tt, 

[01 1 7] PD41 COibf^^P— ^-r— h 

T*fc6 0 PD4 1I1 a-— If^Jftf^StLSr: £Tttf£«r 

(^f^S3 2) 0 *LT, PD' 5 1C 

£ (-X^'y^S 3 4) o 

[01 181 H25lt DG4 2(Otbf^^n— h 
"C&So DG4 2H 1f©*fc»i»S*bT*f^Stt 
£r t^Wt^SUhV (^f^S4l) , ft±ls-9-<D 

-^ff-^DG' 5 2l^Lt Uf^S4 
3) , »C©tlkfmt)©*IBlJ:*S (^7^S4 4) 0 
[0119] g|2 6lt FI4 3^)i(jf^^n— h 30 
T*£»5o FI43lt a.— !P^»ifefcafi»SixTafcf^S 

«05*ftS:«#l2:**-r5 (^f^S5 2) o tL 
T. ^oolf^-^F I ' 5 3[:ffl^U (^r^/S5 
3) , fc<D&ftfth<DifmiZteZ> (^T^S5 4) o 
[01201 H2 7lt PD' 5 1 cotbf^^n— ^-y — 
htfe^o PD' 5 1H PD4 l a>fe<z>ff-i§-SrSttBi 
o-C»f£&HM&L (^T^S6l) , m^offi^p 
d' 5i^fM (W^M (D&&m&m'£-fZ> (xt 

^S6 2) 0 PD' 5 1©ffitt«»ilt Wttf, 40 
Ell 5<Z>ffitt*«x' p «t^fiL-<^ h^Ax' pd {^/£ 

[0121] W:, pd' 5 i<p«Mtt««r3ESffL (;* 
f^S6 3) . ^ ^ir— ^<^jB3feS:fl|^-r5 (^^^ 
/S64) 0 S*^VC 5 6^11 
tMVC' 5 6(^t5^7t-^^LTffl^L 
7^S6 5) , PD4 1^^^H^(7)»^S 

(7fs/7°S6 6) o tt^OP' 5 4(Z)I^ 

te, ffi««*ir3eS*SrOP' 5 4 i^n;fyt-v ; 



[PD' 
[DG' 



>>DS' 
>>GS' 



] 



, [VC >>FO' 
yZ^S 6 6) o 
[0 12 2] m2 8f3, DC 5 2cOffijf^^n— 
hT*fc£ 0 DC 5 2ft DG4 2^e>^f-g-SrSttIR 
oTftffrSrHijteL (7f^S7l) . fS^tt^feD 
C 5 2<D^l/^<D{iLW<OW&^&^fe^%> {^"TVf 

S7 2) 0 DC 5 2©ffiaiaE3»*tt, wx.fi, mi 
s^&etf^x' mt5 2o©«paBox' 

[0 12 31 WH, DG' 5 2£^{4eff#^S^fb 

^S74) 0 ft^vc' 5 6<D#^B:, tea**** 
^MVC' ae^t^^^ir-^^LTW^L 
7^3 7 5) , DG4 2 J^^ff ^#^<D#tffti-&£ 
(77^/3 7 6) o Sfc, ^E^fe^oP' 5 4^ 

^ <tt«i##£*#«srop' 5 4^»i"«^ y-t— ^ 

^LTtti^L (^7^S7 7) , «^*>0«tffi^ft 
£ (XTyy'S 7 6) o 
[0 1 241 029H FI' 5 3(DW)fc7v—=5-^~: 
hT*$>5 0 FI' 5 3f3, F I 4 3^feC0»-S'S:S*tBl 
oT»f£Srl!B*&L (^75//S8l) , m^&mfabF 
I' 5 3^{4@^A^f^tbfe^^a^-r5 (^x^^S 
82) 0 FI' 5 3<DtiLmkJ3fe> M?Ui£. Ml 9<DtiL 

Mx' flk tA^ h^f ^ k tt»J6-r5o 

[0125]^ FI' 5 3^fce«^£H£fL (* 
7^/S8 3) , * yfe— ^*4feS:flS£i-S Ufy 
^8 4) 0 3S5fca*vc' 5 6^t 

TyZfS 8 5) , F I 4 3^6><^(S-i-#fe^«IB^*S 
(^7y/S8 6) o ftft^OP' 5 4<Z>4§^. 

£ (^7"^^S 8 6) o 
[0 1 261 03Ott, OP' 5 4 <£>fbf^:7n— ^ — 
ht*6 0 OP' 5 4te N DS 4 4 COUfg^S^^tbfc 
^W-^ay/^/l/ (OP) £>ibA;>j£*l£-f s<> h 
SrgttftW (^7^8 9 1) , -t^fi<3*»f^«r* 
(7f^S9 2) o -tUT, OP' 5 4i^V 
C 5 6 l:»t5»ff S:^ yt-^t UVC 5 6|: 



(14) 
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26 



ttS^fL- (^X^S 9 3) , $-s<U— i/3 l/s^/Ufab * 

[0 12 7] B3 1I1 VC 5 6(Dmi¥7v— — 
hXfoZ> Q VC 5 6*3, PD' 5 1, DG' 5 2. F 
I' 53,&fcteOP' 5 4frb<D* yfe — ^SrSttEt 
oTfbff^P^L (^r^^S 10 1), U 

(^ry^S l 0 2) o #clc, ^*f£Srfi!&L C*^ 

S^S 10 3). fpffljft*S«£ffffl»rt^#ffiir63|ft^ 

^SliiaaSrtTV^ (^r^S10 4) , R^fflSr*S 10 
-TS (^'rsy^S 1 0 5) o 
[0 12 8] #«t^<^ffi«S:JE«fL (^f^S 

10 6), ft^MSK^S:3E«rt-* (^T^r/s l o 
7) 0 ^LT, W0>*EflM8 (^y^W 

«) ^rJg«fL (^7^S10 8) , -to*ffi««S:D 
S' 5 7i^*f-r5y ^ir-v^i: (XTv? 
S 1 0 9) o Sfffl§VB / 5 8*fctiFO / 5* 

p' 1 = Pi a-i) +Ap| a-i) 

*s 5 «sf£/B» w g>« aff jb t {iLWommmm & m ^ * 20 



9(£*t-r£^ ^ir-v^ Ltffl^L (^ry^Sll 
0) , RtO^ sx-fe— Ur^Sl 
ll)o 

[0 12 9] 03 2*5J:I>*EI3 3 J*, @3 l^f^ 
S 1 0 2, S 1 0 3. S 1 0 4, S 1 0 5. *5J:t^S 1 

Zn&t, VC' 5 6tt, *1\ ^ ^ W tf)**^ 

^t-&<D<pT\ PD 7 51, DG' 52, F I ' 53, * 
WlOP' 5 4^J:9itt«akf^Six6ttq ! -o«B»ft-&P 

(0) (0 3 2, ^xs^S 1 2 1) o tWxLfcf, 0 

3 4 ^-Ti; 5 ^^H^i-^^T, &W){¥m 6 l ^ a 

«c^6 2d5lfiC**f^**tStt^i:*5o 
[0 13 0] #cM, *J»«* k S: 1 Cx^s^S 
12 2), ft^P^rtO^-JK^^W-t-S^ttlfPffl 

(1 5) 

yS124) 0 



p * i — I (p'ijp'i,... 

P ' i+i » • • • $ P 

rr-e, (i6) stfx&iBteflflip' i srwsE-rstt* 

SriSU n (k-1) tt^P*"" rt^tt^cofiftS: 
jft:. 2oK±(7>»^ti^f^flB«^^||LTV^S#^ 

[0 13 1] 0y*.fcT. ^Urv^5«E^»BlJ#-S•S:H:★30 



p i-i i 

-tt-o) (16) 

[0 13 2] ^P"" 0 (D&l&^cD&m^? V 

5) o 



i - p i 

P (t) (^^2/^S 12 6) 0 El 3 4 (Dm 

£\ *ft^6 2ds»»-TSn irT% 03 5f^£;ft,£ £5> 

kilt, *^«»^aM«^ffi(03ffi^^e«-t-6o 
[0 1 3 3] 03 5 ^^v^r, ttift^ntt^iftmrcDiftT' 

n tt^6 2**-rs«^P w Srtt^WL 1 tt 40 

5t, 2(C^teLTV>£2fflc^ft^, ^P * 



(1 7) 

KlfiSK, e^lLk (k = l, 2, 3, 4, 5) <£>fi^ 
[0 13 4] ^P (k) 

*^p <k) ^^i^-r^^Sjf^fflA Pj (k) * 

Z> (03 3, ^f^^S 127) 0 



0i 



) 



) 



(1 8) 



(1 9) 



= Zi ajiPRO J ji (v, 
0 < aji< 1 

Ab/ 1 " 1 ' =Z t B (v^», <frj w , 0,^) 
= Z t /3 ^ P R O J ^ ( Vi (k -° ) , 
-l<<i3 ji <0 

PROJji ( Vi (k -°) (i, pi^irp \c£V)ik&bftZ>&MXfrZ> 0 fc#U /3jiCO^ 

j <k) Srfe-Sittj»±i2:^<^ h/^v.*- 0 ^Mt5i 1 J: 0 ^t^^«o 

»T**>9, aj^jSjitt, t@Sf^ffl«0j (k) . 0i 50 [0 13 5] P (k> <D&1gL*fr P 




27 

»-> <o&m?-^<D&.ftm {Ab' , (k -" } * 

p' ' ' i =p" i +Ab' , 

b , (k -" p , (k -" tp, 1 " 5r^^ii:ia±^#t 

[0 13 6] ^{d, *#P M rtW#«t^ro©^^ * 
p ' ' ' ' i = I (p' ' ' , ; p' 

P 1+1 » • 

tU, p' 7 7 7 iWWIp.^tU 

(^xs^s i 3 o) o -r^r^T-o io 
fi«*s»«Lfc*»if ija^SrW^ (^f^S 13 1). 
ffig^^LT^^V^^^fctvf^ k = k + 1 £*31^ 
T (*T*y7S 13 2), ^xs/^S 1 2 3 J^I^O^S 

[0 13 7] #JxJl *S«48»I^J:!), @3 6l^ 

fct-t-So vc' 5 6tt«JiSr»?H-rsfc» 

^37 M^-Tcfc 9 ^fLbcoftL^e 3 , 6 4 COf® 20 
S'JT-k, m^ttifcLT, 6 3 <7>fcE£r^H-r S £ i: 

[0 13 8] 3<^fitB(©aE3E**ttfe^#*.feix 

5dS, r^TH mm<Dm^6 5, 6 6, 6 4, 6 7^ 

j£-<^ 8\z£ 9, SE3Effi««r*«i"S 0 -5b 

r, 113 8(^^5^, ^-Ift^ffiB^tt^SixSo 

03 9 H H3 1<©^'7 L ^7 P S 1 0 7jr*3JtS*^®ffi 
P^^tb^t, VC 5 611 *t\ H4 0(d*i-«t 5 

(ci, ffi^^frsrK^Htp^^^us/^^ (mm 7 

1 ^rftS*r^ (^^S 141) 0 *Lt, «-ffi^<£> 
f^7°S 142) 0 

[0 13 9] ft^Snfc¥BBS:«#i: Lt, 

^S:Htf*38WS:fHI"f S (^x^^S 14 3) 0 0 4 
0<Dtt^^fc*3^-ai ttT-aSrHtf^ffiMWc, 
at^b^a&b^, Jffi-^ a J&^P- c <£>^# a & 40 
ffi^a ^3K^d(Z>»#a&<i<^3o(D5pffiJ-J;5 

[0 14 0] tfcfcl, #tt^*ffltfifiS£»:j£-r5 C^X 
1 4 4) o t£V&£H SIBrt<7?^(©ffiScC0Sf|S^ 
^?r^tf*/hOdi*^Tfc«9, fl ffifHrt^jfe 

T, ffi^fcHtffii'Sfcfl m^lfe*.*Ul *5h^®^£ 
[0141] El 4 1 fcliS^T , a SrHtra^ 7 2 50 
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(2 0) 

^EoW«EafllJS:fflv^T■l«ES:fT^/\ »I««G>ffifi 

p 7 ' 7 ' , O^s^S 1 2 9) 0 

' *■» ' 7 ' 

1 f • • * * P i-1 » 

. , p 7 7 7 n(k -») (2 1) 

H ¥ffla&b, a&c, a&d, *5 J:Wix y/W 3/ 9 

3rHtFiSfi&. {§14 2 l^i-i; 9 i-*^$n^>o 
[0 14 2] &n*»9cWKm*ib*i? 5 

m3 1 (DXTyfS 1 0 8cD^^m^JbT 
(^7^S14 6) , ^S^^-Ti-^o m42<DM<& 
fl 7 l Sr-g-tpfiSoo^offi^a , b, 

e, f , c^5, *^1«tt^i:*5 0 

[0 14 3] B4 3ft FO ; 59 <DW)1fe7 n — ^ — 
h-efc^ 0 FO 7 5 911 VC 7 5 6 3&>fe<Z>* s/ir— 
SrS^BtoT»f^SrH*&L (^s^S 1 5 1 ) , flsffl 

2) 0 

[0 14 4] ^{^, Sf^ffl-<^ b/wSr^fil«{-3Elfti-5 
(^r-y^s i 5 3) o noo^itW^fi, WIA-H Hi 7 

OO^TT*— *F k I^W/iE-rSo ^UT, /tfW^^:F0 4 6 
t^^-r^^ S^t Ltffl^lL (^T^ty^S 1 5 

4) , VC 5 6^f)©^syt-^©ttll:<i;5 
(^X^7°S 1 5 5) o 

[0145] @44fl VB' 5 8 <DW}Yf7 n — ^ — 
htfc^ 0 VB' 5 8fl VC 5 6^^^^^/ir — 
SrS»t«toT»fPSrH*&L (^f^S 1 6 1 ) , ^ffl 

^^S 1 6 2) 0 rc0fi»«*tt, @16Wi 
tb^-^Vk fc*feS-t-5 0 *UT, St6t*#^VB4 5 
I^W-fS^ ^ir-v^t ITffl^lL (^f^S16 

3) , VC 5 Qi>*b<&* — ^#*>^>#tfB{e:*S 
(^T^^/^S 1 6 4) o 

[0 14 6] BI4 5H DS' 5 7 cogjjf^^ n — ^-r — 
hT*fc£ 0 DS 7 5 7 11 VC 5 6^fc^yt-y 
^S:ttSto-Ci(j^^M^L (^r^7°s l 7 l) , 
ft^W^WMSL (^7^/8 17 2) , 
^^c^l/^^y^^ (rendering) S:frot, 
^ W ^Bfflfer f — (^T^S17 3) 0 
r<Z>*ffi1t«tt, B11500Surface i^^T 

J^-r^o ftt, SBflfcT'— ^SrDS4 4(^*ti-5p< yir 

(Bf|ft«#) ^Ltffl^L (^7^S17 4) , 
VC 5 6^5><7)^ s'-fc — ^fe^^tffiJ-*^ 
/S175) 0 



# 



(16) 
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[0 14 7] DS' 5 7f£, VC' 5 P 
D' 51. DG' 52, FT 53. OP' 54, *5J: 

[0 1 4 81 IU4 6f3:, F04 6<DW)it7v — ^ — V 
X'fo&o F0 4 6fi, FO' 5 9^&^yt-yS:S 
'»t5lo-r»fPSrB*&L. (^f^Sl 8 1), 
mm-tZ (*7~y*?S 1 8 2) o LT, ^ffif8£r*t* 
b (^f^/S18 3) , FO 7 5 9^fe©^ y-fe— ^ 
#feG>tfc«te*S Uf^S18 4) a 

[0149] [1)47(3:, VB 4 5££>lbfN:7n— ^-y— h 
Tfc^o VB45tt, VB' 5 &frh<D* y-fer — v^SrS 
##oT»Mis«:HJ*&L (^^S 19 1), figbfllftt 
Uf^S 1 9 2) o ^£bT, igf&1f#£ 
ii^b (^fy^S19 3) , VB' 5 8H^yt 
— s^S 1 9 4) o 

[01501 H4 8ii, DS44 (DWife? * — ^ir — h 
-?fc£ 0 DS44H DS' 5 7^e>0^s/t-^S:g 
ttaoTttfPS:H*&L (^S2 0 1) , Bf««» 
Srttffi-S Uf5//S 2 0 2) 0 ^ IT, PHfeSr** 
b (X75//S 2 0 3) , DS' 5 7^b0^7^ 
W-h<OiJtm&£Z> Uf^S 2 0 4) 0 

[0 15 1] B4 9li, ^ir^ W i^x-MJiJiS 

T*fo£ 0 PD' 5 1*fcttDG' 5 2frb<D* ^ir — 
t«t!), »iffffliSVC' 5 6 ^ffi-^fc* < £: C*7^ 
/S211) , VC' 5 6fS, *co»«i^ffli:iS«offi 
Sf^ffl^fe, »*K<^ Wi'vSrfW-rs (^^S2 
1 2) 0 

[0152] #ci£, H 5 o [^/TtJ: 5 f-, &W)^<? h/v 

^213) , h/w- v t&mftm&ftm&v) 

O' 5 9^IBiSi-5 Ut^S2 14) 0 r<^p« y-fe 
— v^gtfffitofcVB' 5 8*fcttFO ; 5 9tt, 
««Srt>t^VB4 5*fcttF0 4 6SrB»L y 

/S2i5) , ^a^r^T-r^o 

[0 15 3] 05 1^5>H5 5*T?«, ±i£©J:5*«!f 

5 1ft DS 4 4K^$*Wc^— ^9 Wf <E>*WK«: 
^bT*5t», a-— PD41, DG4 2, SfcfiF 

i 4 3 sr»f£-r -<^— wsra&g-r 

[0154] ^-V ^ W tt, P D 4 1 , DG4 2, 
*3«tU«F I 4 3d*e><Z>fPffiS:it[»Stt«»^t-Cft< D 
S 4 4 ^«*$ttfc^-^<U— ^'^/Kb^tftft^S 

[0155] 3.-f|:J;5PD4 1 , DG 4 2, F I 4 
3 6D»{m, -^tb-^tb. B2 4, 2 5, 2 6<D»mzV£ 
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^hPD' 51, DG' 52, FI' 5 3{^ff$tt 

[0 15 6] %tif7*J^9 b PD' 51, DG' 52, 
F I ' 5 3 W\ 0 2 7, 2 8, 2 9 O^LSi- 

S^irT*, m&mtf?(D?L ^i?-v?£r£f&b, VC 5 6 
10 ^igfff5 0 *fc, Ml^Ct, OP' 5 4^« 

[0157] OP' 5 414, H3 0 ^li^ot, A 
*f/M^^ia y$£*k-r h£r*fe£b, V 
C' 5 6|:*tt5^ sy-fe— : ^ (^^^fl/RTte, « 

[0158] HI 5 2 f2, B51 <Ds<— 9 W £rfllfiSc 

tf*8£i$o 0 jgJLT, »R@3 1^)7p^-F 
20 fcftotBfltSo 

[0 15 9] »ff^lMi:tt, VC' 5 6 
J£, ^ h P D' 51, DG' 52, FI' 5 

3, OP' 5 4j&>6><£>7< y-fe — v^gttEt 1 ? (^fj/^ 
S 1 0 1) . 7< ^-tr — ^rt^^MLT, 
flsjfljS£#»*fcflfc£b (^X^S 1 0 2) 

^^S 1 0 3) o 

[0 16 0] ^C^, VC' 5 6te, ^2&|Sg£ bT, 0 
5 3i^-TJ: ^fttt^^WljBfaSrfTV^ (^f^Sl 
30 0 4), Kf£ffl£r?fe^L (^xy^S 10 5), #3K^ 
0{4g^JE*fi~6 (^7^8 10 6) 0 |2 5 3(c:tt, 

[0161] ^i-, vc 5 6f^, mzwemt lt, h 

0 7) , ^-^^^ ^©*B5««S:5S«rt-S 

/si08) o ro^pg-e, vc 5 6ti, mmmm% 

^ *y1z—i?t bTDS' 5 7— i£ff b (^f^7°S 1 0 
9) , Sffffli^yt-^tUVB' 5 8*fcttF 
40 O' 5 9^ff-T5 (^X^^S 110) 0 

[0162] VC' 5 §frhBLftm<0* ^ir— i^^rStt 
Bto fcFO' 59, VB' 58t4, ^tb^^b, H! 4 3 , 
4 4<7>^LS{-t*oT^ tyir — ^j^iU F04 6. V 
B4 5{^»bT»f^7« y-t— v^SriSffi-t-So V 
C 5 6^5>*BB1t«©^ — ^SrS*tStofcDS' 

ir — i^i LTD S 4 4 Kj£«-T5 0 
[0163] ^W^I^V^-Y ^F046, VB45, DS 
50 4 4tt, til^^ *J«?t5M»2l"^^^ hFO' 5 
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9. VB' 5 8, DS' 5 7 fab* y-fe — S^SrSttflK 
So F04 6H H4 6ifP(^ot, ?f 
fc»7SU VB4 5fc 0 4 7(7)S«oT, fittlft 

r, ^-^^ u^&mmzm^-t&e r5LT, DS 

4 4(£>iUEt;if4, HI 5 5 «t 9#^3^<ZV^— ^-V 

[0 16 4] ^ff^W(Z)ftRH It, 0 5 

[0 16 5] 85 8^5)06 8^(4, Hi 2{C 

W<£>#3ft£T^0 5 8 M^i-J; 5 l-8BB£;h/Ci^ 
vC 5 6(4, £T, H591^tJ;5 
tt^ r^^^j a^©#**fc6«MP.&ft« 

£ 0 ^LT, ^tb^W^&S^BP* , P 2 > P 3 

9 2 0{£B(4@5£ LTtJ < o 
[0166] #CtJl x V C 5 6 (4, 0 6 0 K^i" <fc 5 
Id, IPo ^ffi^Sr^Sr^ h/>9 l^XVWfeK)^ 

mfeO^ h/W>|p]f (4, Bft^BtfV^ W^9 1 Kft 
[0 16 7] VC 5 6(4, ^ [dbT, HB#C, # 

<£B(4, @6 2<£>£?(;i>fe£ 0 

[0168] V C 56lt 063 t-^^~ct 9 

id, iP J ^9 2^ifS^tv^rti^J:^Sf 
(4, »^n©«tt*^o«Eff«fcJ:0*«SixSo * 

[0 16 9] «p*J t.^&^T, Sfct;: r^^'^J !fcf£ 
aWtfefrTV^'*^*, VC' 5 6(2, H6 5|:*t 

<£?(-, #tb^ h/i-9 5&H-3tU EI 6 6te*-t*J:5 
[0170] tLT, VC 5 6 14, ft*MS*fc^«:»J£ 
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(t£^~^^ W<z>7i^tK(4, @6 8 in^tJ: 5 2 
OOffi9 6, 9 7"CaS*ixSo @58<Z) 

[0171] H6 9^?)B7 5 0 1 0 fC 

10 /<— wf <£>&5Bh^0 6 9K*i-J; ?t-82B£*x 
T^5£1-5i, V C 5 6(4, Si\ H7 0i^tJ: 

iACSl r<oottSj tft^^irftSttT-SP, 
«r**U ^^i^^e^i^l^^ h/W 0 1 , 10 

Pi Srft3£"t*<5 0 

[0172] &(C1, VC' 5 6 (4. 12 7 1 i^t* J: 5 
i^, JSPo^JK-T-Sr^Sft-^^ h^l 0 1 , 10 2^«t9 

20 [0173] &(£, 073 <fc 5 ^Oi P l 

i9^<^ 0 1 0 4, 10 5, 10 6^t 

£ c ^tb^CD^^ h/K©lRl#tt, m<DM<D^ h/vi o 

l, i0 2i:(SffLTftSS o *Lt\ SI 7 4 {^-t* J: 

5lw h;H 0 3, 104, 105, 106 1- 

±9. BPi^ffi^Srff^W^ttSiirSo ---Cf4, 

[0 17 4] VC' 5 6(4, S^affi^Sr&JEL 

^•T^U^O^(4, 0 7 5<DJ:5i-*0, 06 9O2 
30 oco^<— ^-^^ W^g^£*x5o 

[0 17 5] 0 7 6^5)0 7 8*"CW\ ^-V 

B^giJ t,., ^*3V>T, ^-^^^ W^Jffi^dSia 7 6 
\Z7fk-tJ:?\z.mW£tiX\<^Z>t-rz>b.VC' 56(4, 

^ h/H 1 1 «r#Jt9^rS 0 
[0 17 61RK, VC 5 6(4, #tt-?Sr»»^<^ h 
/W l ifcJ;9««Wfc»»***. ¥fT#Ebo#^ 
(4, {4B^fflIE^if(4^^v^T% WS»ft»Bb3fedS 
40 ^co**»:^f4et LtltftSo ttr, ft^a^T- 

CtS^-^-Y^ i^>T(4, H7 8(Z)J:5l-ft5o 

[0177] £l±KMbfcSl^fi?gli^^:*5v^r, 0130 

PD' 51, DC 52, FI' 53, OP ; 54, G 
S' 55, VC 56, DS' 57, VB' 58, 
(/FC 59^ Ymfa^vif? 5 

(4, H130PD41, DG4 2, F I 4 3, DS 4 
50 4, VB4 5, *5J;U*F0 4 6 t^Pg - £ (4# < , 
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K^^y m.(DiiM(Dmm^m^^^ [028 

[0 17 8] SkM, ^ — 1f«S*i:iiff^sy h!7 — ^ [0 2 9 

i/^f^S:fll*U 9, [@30 

Sl«tt^-1f«*^«*.bn. h!7-^§r^bT, [0 3 1 

[0 17 9] [03 2 

nfc»*o«Jtt«r«**»ff -casss-t- s - 1 a*-e* , ^ [033 

t««i"6iB^^»br«^*ttKfcS*i"5Jii:3&s-C [0 3 4 

v-3 ^dSpT#6^*5 0 [03 5 

[Hffi<0«m*tttW] [0 3 6 

[0 1 ] **M(^»ttSfiffltt±^'riN^113Sia"Cfc [0 3 7 

So [03 8 

[0 2] /^ft^W^fA^t@T^6 0 [03 9 

[0 3] ««« f a3giE©*«H'e*>So So 

[0 4] iRffl)K^«5SS:*t" H"t?*>5o 20 [0 4 0 

[0 5] fiS3K^F<7>SH6S:*i-|g"T?&S 0 [0 4 l 

[0 6] »»sfcm^»-rs#ttst*'t"H'ra>5o [042 

[0 7] #»»fPJC»-rSttttS:«i-HT?*>So [0 4 3 

[0 8] ffi^5l€tSfWSLi^J;S»tt*^i-|ai?*>5o fc£o 

[0 9 ] #tbS<^ig^£^0T*fe£o [0 4 4 

[010] * 1 ^if^^titfe^c fc£o 

[011] i2^^^/Tt[gIt*foSo [0 4 5 

[012] #«*fe*»-rn-e*>5o fc^o 

[0 13] K^rA(0/p ?/^0-efc [0 4 6 

60 30 [0 4 7 

[014] s<— ^-r? W i e , 7 :r A'S:*i-|a"eS>So [0 4 8 
[015] >W yf ^ y/f>^ ^ t fV ^/ K [0 4 9 

1-0X?fe3 o [05 0 

[016] /^/W-^^t@t^5o [0 5 1 

[0 17] MWMiiaSffi^^tiatfcSo [05 2 

[018] f—^^^—y^-rmxh^. [053 

[0i9] tiAM?jmm^£z>A£}%^-rmT*$>z> 0 [054 

[0 2 0] ^^3y^/^/Tt0tfc5o [0 5 5 

[02 1] v ? zn^^^^^A^7^-r0"efc^ o [0 5 6 

[0 2 2] ^ir^ W ^rA(Z)M(7)7n-ft 40 [0 5 7 

— h^fcSo [058 

[0 2 3] ^ i^aSgfi«!jffi<0 7n— [059 

6o [060 

[02 4] jK-Y v-r^r v^rVM^<£>fbfE:7n — ^ — [061 

h"C*>5o [06 2; 

[0 2 5] t*— ^(omfc^v-^^— hX$b [06 3; 

So [064! 

[02 6] ^A^KcQl£bf£:7u-^~ hT*fc£ 0 [06 5; 

[0 2 7] st^fi?*? hPD' COibf^^n— ^--Y— hT* [06 6: 
£>£o 50 [06 7; 
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ty^nn' (DWiftyv— ft* 

t^inOP' Otb^^n— Ft 
t/^i^hVC' CDW)i^7 v—^-Y— hX 
&mf&m<D7v—^Jr—h (-€:<£> 1) Xh 
&W}®M<D7X2—7-*—h {3:<D2) Xfo 
ST-^co^tbf^ffl^^i-0T*foSo 

fi^B rt -C4>2fciS<7>#?« £r^r 0 Xfo S 0 

da t **m»k* %7jk-t 0 -e *> s 0 

r*>s?sj ^^3SPg^7^-r0T*feS o 

r*,rsj cD®4^isg^^-r0T-fc^o 
r*>^«j co^5SPg^^-T0^fes o 
rt>i?sj ^^6©pg^7^i-0T*fes o 

r*,|?«j co^8SPg$:^i-0T*fc^ o 
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r< oott^j 
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<DfR 1 SPg^^-r0T*fc5 o 
<£>S! 4 SPg^r^-f-0r*fc 5 0 
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